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(54) ION CONDUCTING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid electrolyte film capable 
of stably securing an ion conducting channel and showing excellent ion 
conductivity even if an inexpensive polymer is used, by further precisely 
controlling disposition of an ion conducting portion in the film. 
SOLUTION: This ion conducting film has the following features. (1) This 
film is composed of a polymer segment (A) having an ion conductive 
component and a polymer segment (B) having no ion conductive 
component. (2) The specific volume of A to B is 30/70-40/60. (3) A and 
B form a microphase separation structure in the film. (4) The channel 
comprising A is disposed so that it passes through the film. 
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[MM BI' : F'tc^it.5'r^-ve*gP^roMSrJ; , 3f¥ 

[fi?fc#J£] (l) -<*^fi*tt*5J-«:*-*-5*y^ 
— fe^^h (A) ^^ve^tt^*^^^ 
T-tWVh (B) i»b45lt&5ii, (2) A 
t B ©flMtitri* 3 0/70-40/6 0tfc5:i, 

(3) »R*-CAi:BiJJ$^Bffl^|Kfl|jiS:Jgfifei-5i 
Rtf (4) Ad»t>*Sf"+*A'* s BI*Sii-r4J: 5 
fcfifi-fr L£> tilths r t ZftWLirZjTt-yB&m. 
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[#fFi«*©S5H] 

(i) 4*>&&&f$.#% : n-tz># } Ji— 

— t?*V>S (B) frbte&mvb&Zb* (2) At 
B©*8Ut#3 0/70-40/6 OX'hZZ t. 
(3) ttttf-CAtB^S^oti^ltfllitSrJgriii-Sw 
t, SO 5 (4) A*>e>ft5^-v*>'i'rtM&£Ri§1-5«fc 5 
iCffiS-tt L * b ft T V *5 " t £ 4 -f * >£3H!= 

frffcSr tfir#at-t-2»SS**Ucffi«©>C*^e3f 
St. 

[»*JS3] iiycy^l^ (C) *»oKAtl^C 
^/^-fiSt^b^S^^JKy-f-A' cojg-g-l^b* 
zmx-hQ* At A' <D#&<r>ft\tB<D#m<ntt&3 0 
/70~40/6 0ffo"5 1 S^KftAi Bli$ * nfg 
#««i££«fiKL-C*i!>, &0<A7!>>b*5^*^I!l 
3 «t 5 L&> bixT^a r. t £#®t "f 

y-#a-g-& (o tfcfcttaA^ny^rofi^arfcjgx. 

* ^ r t fcttft t + 5 3 £GttO * 
[«*«5lftyD^#IM (C) «y (^^u 
>-- (ifuy-ynifi/y) -*^u>-) HJ/ny 

%£l±a«;*A'* Wk $ ftr v * 5 c t * ttflfc 1 1" 5ff #1 
2~4|E®ro^^->"e^iI 0 
[9t*g6] #]) {*1-u^- (xfuy-/Di^i/ 

? =i^i) -r-i, ^fi/yasyhwao^Kl^ 
« 3 ~ 5 KlEtttfM ^te^Ho 

t -rsif i ~ 6 icie«cco^ * >e^ai 0 

[0 0 0 1] 
[0 0 0 2] 

«aic**ftfcH(*:«»K«*»bfli*sns. 

r<Dt#2o(7)ffi@$r^g5|5lggT^LT^5 

t, tasasisfcft. #gwgi&icea*8M&i-5. ::t-i 
<*=«»ftlltts *f!M*>£tem£-tt5t|s)B#lc, 
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[0 0 0 3] Iffli 0 fcHffcHfilHIiSt L"C, r^*> 

Gierke, T. D. ;Munn, G. E. ;Wi I 
son, F. C. ;J. Polym. Sci. 198 
1, 1 9, 1 6 8 7 iZTT^iXhi. jKUt F77 
/U^n^^U^ (PTFE) fl»b&3^ h y^^ + lC 

^m^^^mm-f^t sn-cv^. PTFE-^hy y 
[0004] ^^-v-e^^ttTii, at" t?-<sr->ew 

;tbftT^5„ Edmondson, C. A. ; 

20 ADReport 2 0 00, 1 8 X'its V 

±^€#g|Jfir) <Os<-=> U—>3 ^izXoXJl-yBm 

5 1 m^^bfis ^Flcfctt 5-T tvMw? 

tcj*y&m&Z7Fi-®<*m.M%mzmzzkX'tbz> B 
[ooo5] 2W&&.±<DE.wzjmmtt#y^- (/ 

30 ^syny^ajKy^-Srfflt^t. ^-y^— h/^^ 

-ju<d^4 xxit^m^mtehfottmimzMW-irhz 

t^x-#5. T'ny^^TKy-r-fCte^Ttt, ib^Wtc 
ft* S 7" n y ^ mffl(OR&fr b & U 5 $5S§g§fSSft ffl I- 
iU, ^ixmro^n y^«*>b*5H«c ($^nK> 

^y) iwta»«-i-5*s, ^oy^gi^fcEfc^***^ 
Lti^r ta>b£C5fiSg«tBS«UBro5»*»c:J:<K 

40 [o o o 6] y ^37)f y -7- <omi-Wi^. ^fflfc 

fciI^©Mrtgi5l-li, Xitt Hashimoto, 
T. ;Koizumi, S. ;Hasegawa, 
H. ;Izumitani,T. ; H y d e , S. 
T. .Macromolecules 1992 (2 
5) 1 4 3 3 T'^^tlTV^ i 0 *t, i^D hV'fy 

50 tSitli. S:iSR Sakamoto, N;Hashimo 
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to, T. ;Macromolecules 199 
8, 3 1, 38 15 lc^^ixT^5^$D< . f&ldfcH, 

[0 0 0 7] mz.+^m^M<0^kX'\-t, $*nfl#|fc 
PigfcMi#T&fft4ro;^fc©i#»K XWi Bate 
s, F. S. ;Fredrickson, G. H. ;A 
nnu. Res. Phys. Chem. 1 9 9 0 (4 

i) 5 2 5 icffl^Zftx^ZJ:?^. ffif8.f&ft<nm.f8. 10 

^finaot, sMfcs-fcyHffifi, v-u^y-ffiit, 

10 0 0 8] 7'n s/^ a#y v-fc^fe/ci h ym%> 
tt3^*Btt«#H0>0WM*8B¥8 - 2 0 7 0 4fM 

[0 0 0 9] 10-5 03788 ^4S# 

^5 o o o oo|[3|W«tt (^^V 

»KflIW^J^M^$tvT^5o :©WT-SI hH/n^ 
3#y-7-(4> 7fU>a^;/|.«(i3 0M3 5li 

ffllEro^y >^-tt«ittt#e3H4S:*i- 30 

[ooio] Ltp>Lz.<DM<Di*&. ^&m&mt-??>k 

^BJAf>/J 5 ±l2W^Jilnaw^y (^f-uv- (i^u 
y-7?-i>y) -*3-\sy) H)yo.^3*y-7-I 

yyy-vtoffimiMtig*) tsui, ->y v^-iai«)gf 

[0011] 50 
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[0 0 1 2] 

[M41Bftt5fc»©?i:] *3SWtt. ( 1 ) 

ewtti*#*# ■»'--- 1?*>\> (b) 

SBiT-fo^dt. (2) A i B ©fH*Jta« 3 0/7 0~ 
4 0/6 0t*fe5:i, (3) ^^T'AirB^^^n 
ti»«*jSS-JKriEi-5wt, Rt)t (4) Art^fcS^-y 

[0 0 13] 4fc, #3B9§tt, AiB*5*t8^UV^ 

[0 0 14] #3PJ?I4, B^Dy^I^fl! 

(c) «>oRAtBi:*y7-Mi»t,45*t!|{!)-7 

-A' ©S^^f)''i5it'fc0 > At A' ro^airofp 
t B<Dfcmv>i£ft3 0/7 0-4 0/6 OffcO, I^Bf 
tfT-AtB»±5^offi^il«ii?r^LT*J!9, St^A 

TV^5wtSr!|#ai:-r5±ia©>r*^fi!»ll!UcB8i-S. 
[0 0 15] #3*91 fi, ^**sKy-7-A* <£>B 

gT'oy^*!^ (C) cflCtittSAT'n ;/ 

[0 0 16] Kyn.^*I^# 
(C) dS#y (xfuy-7"ntVy) - 

hCD3 0*^%tl±i45^yV'*Wk^tlTV , >5w 

[0 0 17] *36W»i, (7-^u>- (i^ 

l/y-ynfl/y) -^fM hy7*n y ^3jKy-r 
y h©3 0-=e^%fiJl±^^^*V{k$ 

[0018] *7t, *^b^(4> -f^-veajtt^Sr^-r 
y -7— t y McMIRtfitemi&X'hoxm&tf 8 

#&*rt-5#y-7- (a) t. -r^vei»tt^?rW^ 

^Iv-Ky-r- (B) d^'iiiffeoT, Ai:B»5^ 
[0 0 19] 2j55c#£7'' : ' =^y-7-T*(i» XSR 
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Ma t s en, M. W. ;Bates, F. S. ;Ma 
cromolecules 1996, 29, 1091 

fi^CSfc Khandpur, A. K. ;Foerste 
r , S; Bates, F. S. ;Hamley, I . 
W. ; R y a n , A. J . ; B r a s , W. ; A l md 
a I, K. ;Mortensen, K. ;Macrom 
olecules 1995,28,8796 \Zf&7jk 

*8(Jt4S3 2/68-35/6 5Rtf6 1/3 9-6 4 

[0020] #SS§BAe>tt* '>ft< Hio^tyfi 
Sr^TSftv^y^- (B) 

7JMtt*©»a^*&j*-efcs, 30/70-40/6 

0, ffSKIl 3 4/6 6-3 8/6 2 ^Ui®-f5 

[0021] #y^-AO*affi** s ±ISottfflJ;0/h 

[0 0 2 2] ±1E0)|fil!£tfk «Atf, A^BO 

j£Httj£**5 0/5 0lCifi<^5i:, SESlcSfeA/fc # A© 30 

5 0 K^VllMHu *yY7-?mz. 

iSSSU *OflK6*>ftJB»iil 0-1 0 0 nmCOfctOri 5 

[0 0 2 3] A^Bi^^ftW^, *P 

[0024] rcoaWfcffl^a^D y ^=#y-7-tt, 

A, 2 - 7 ^ !) /U7 $ K- 2 - ^ f ;uy p V 

* A'* >g£S^* * * vffiS^o^fc t'-yu^e y -7—0 
i itM (MA) i:, ^fi^v, 2 

-yuftifeo^ ^yg»;-7- (MB) ZT~*> 
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t£z>yuy?m<D&mt£&3 0/7 0-4 0/6 00® 

[0 0 2 5] y ^^a^{^(Cliott5MAtMB(7)^ 

- 2-fc*~yut: o y v/>\ 2-7^ yy^7 5 K-2-^f 
;U7 p o/<>'^yu^>'^-7^ Jjp^h y /uftifj&sfcSo 
[0 0 2 6 ] fcSVMi, >f*^fi»tt»ffi«:»A?rjfe4 
-fuy^m (AO) -f *>fi»tt»fflte*$ft^:/ 
D^g (B) /l^i^/D ^^=»7Ky^-T% AOt 
B0>ft8Ntj4*3 0/70-40/6 0<7)j6HlCfc5t^ 

i:A#r§5:t ±5, *y (y^i^v- M^- 
y (^^ixy- (xfi/y-yfuy) -^fuy) h 

y/D^^y^-, ^y ufi^>-^^y- 

^y/^y-^fi/y) h y ^ ^y^-ftirco 
i 5 ft h y y 9 = zr y v-^sfatfeSo 

[0 0 2 7] HT\ (xf-l/ 
[0 0 2 8] ±f£60^u yt^tfV -*-l*ftfe<D7u y 

*m (ao) K^*^e»«Mt3s«»A**t«*n5. m 

ifc&K Carretta,N. ;et a 1 . ; 
J.Mem. Sci. 2 0 0 0, 1 6 6, 1 8 9 <T>15 

[0029] ftM/^a^iT, hyyn^y^y 

±E3t»lcJ:iitt«l»l 5*/u% 

£ 1/1 tifiWJtSw tWot, *yu*:/{t^£3 0 

[0 0 3 0] ifcl/Ml fiijfcU<D4#Sl¥ 10-503788 
^■^|cB3^$tiT^5*feSrffl^T^y 
5/ ^ lc*yu* vg£g£2gA1-£ w fc #T*# 5 D 

[0 0 3 1 ] ~<D£?(CLT, >f *ye»ttJ«»S:*i- 

s^y^- (a) -r^^ewtt^SrW^ftv^y 
-7- (b) ^bi^^p^^y^- (c) 4«f»e>ix 
a 0 7uy*=n?!i'v- (c) ^Atpis^y 
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T-I&ftfr ft 9 J-O-f ir :H5*ttJS#«r*rl- h * y v 

- (A' ) tt6JDi-5wt^T#S. iroa-frtis^-c 

#±fEtf>ffi(ST*£>fti4\ A* SsJDHiiWyo =7Ky -7 
-*jC*>lt5At Broftffiittt, ±1E<£>3 0/7 0-4 

[0 0 3 2] rrr\ ^D^^=^y-7-IC^D-T5± 

teroTKy-7- (a' ) <r>m&BLtfrk*^%i'&. 

3^y-7-irA' dW^nJcffi^K L^< &9, SsADL 
fcA' 4«-f*>ff«f- + *A'0»«li:*#L*<45. 10 
[0 0 3 3] )3?J)n-r5#y-7- (A' ) ff>&Stt£6ft 

ottHtt. 7* n y * a at* y KJsrj 5 a 7* D y ? <n 

*£©i/2S75£»i-tix»T<Dfi££T?fc*. fit 
A' Wfi^Sii)S{S<^2>t, A' iSS*IC«fHlLTL 
* 5©iX^fo-5fc«), A' OTfi-g-gi LTI4, A^d^ 
*<7)g^Kroi/2S75S{4*roifi&;isa3:LV\, 
T?Ci LT(M#Jf-Ayas'^Sr*i-5ABAS» h y t* 

l4PHB]£>7*n -y ^<75£-g-SrofpT*f±^< , ^B7^ 20 

[0034] ^r-cw^snfc'T^->e^tt^^*L 

(A' ) *S*0-*-5*ifett» #S3§Wl£ttL#57*ns/ 

^ 3 ,ify-7-(Da«$rj£(f5tcoT*fcSo »a*#y^ 

- (a' ) n^famt LT(4, #y 

[0 0 3 5] 4#5t£>:/a y ^ii;>ftygffiPfi4:tt 
S^b^^Jv- (c) 75Sf4:/n 3/^ =>#y -7- 
(c) i^^e^y-v- (A' ) ro^V^Kfi, WM^K 30 

[0036] mmcm^zmmzi*, <<*>&m&mL 
zG-tzy* -y?m (a) t»«w*«ffiS:*r-r5a« 

[0 0 3 7] ::t^D^| (A) (ia«tt**ES: 

tt«H£«r*r**^7*ny*<H (B) tS«toWA 40 
(Cif<T/h$^w tSrR*-f5. 0>J;U4\ AtLT^ 
*>-fl:Lfc#y (^f-uv- (ifi^y-ypfi/y) 

-^^U^) h \) s*uy T-iC$iLX it. #7 

§^B5,^i (B) ICS^^Sffi^ffl^fc^, 
StEi:»LTi^fcfll!|OR«a5^BBg^J:oT«H3*t5 

[0 0 3 8] ±jEro»KCfflv»5*«S«t©a«ttfiS 
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f i/y-/Dfuy) -^fuy) h y 7'n =;Ky 
7-lr?h7tKD77>' (THF) ^iS/^ib^— i^- 
~<Dti$fcTHF«98i38tc#oT, (ft 

[0 0 3 9] C " T'^ 5 »«C«33R»a«©«l«!ltt, 09*. 

[0 0 4 0] 4fciiTHF©J:5*il5*ilBttwjg«E©ft 
:b9(C, N, N-^f^AT? K (DMF) ^(O 

[oo4i] mm>bmmLtz-?v v ? =>#v ^-nm 

ffilil4ii^> 3Cifc Hasegawa, H. ;Hash 
imoto, T. .Polymer 1992, 33, 

4 7 5 l:l^$iiti/^i o (c, SS^W/h^VT* 

(A) HB&WfcSil (Si) UfcSE^ 
Py^^^y^-W^jKSrdr-t^ Mcffll/Vh-tf, -Y^-V 

[0042] ::t\ 4*^&M'&mLtt1ri>zfBy 

?m (a) (si) tii, ^^-ve^se 

&£:fi"$ft^7*n (B) ttt^T, Sl^iOA 

[0 0 4 3] JgjftS 1 ^AC0*(wSa?QWtl4, SIM 

5„ 1"*fe*>, S^S l (43feT B©^o K^f v«t»a» 
[0 0 4 4 1 ^1014^11^14, m^lf&#(D7'a yt®. 

liif^fPtt»4iS^„ ^S-'- ; 7^-^wffil4^*gro5c^ 

Brandrup, J. ; I mm e r g u t , E. 
H. ;Grulke, E. A. ;Polymer Ha 
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ndbook, 4th ed. , John Wiley 
&Sons, New York, 1999 tet"\C£<9 

[0 0 4 5] ^CDi jUS 1 t LT, F'Jx.(StK, 

fti'^T/t^-yMI, DMF, N, N-^^f^T-feh 
7i K (DMA c ) . y K> (N 

MP) fttWlf t>ft<5„ SlirLTfflS^ttro^^ 
ffl^st, ^^fcaMtgiHi (A) (CjliRW^^iE^ffl 
l^»«*«a<tfcii. *EI^£*H4ESc# (B) 10 

UK *%WAhtfft^tznmz£titfM.m8 otjy±« 
Si t< (3 9 O'CJ^tf^&Sr^-f 6 1 -^a/V-A- 

[0 0 4 6] ::t-s 1 tt^-f L,t>*-©*«ESr*** 

>-) -xfi/y) h y^n^y-v-lczKy *?- \s 
DMF t7^3-/l'S©S^»<C^i5ffIIClV>f)il 

risftlcit^fc 8 ot»±©»j&£*ri-5&Stt:fc< . ft 
b1S.W&&<Of&ft (S 1 V) (CO^T-e<0»^5 8 o°c 
£X±<Di&WlZfotltf£\,\ - OBfS 1 t©S 1 VOft 

fcfcSidfcBBI-*. 30 

[0 0 4 7] ^^->-e^ttlfi5fii€r#1-5^n y?m. 

(A) ta«W*S«E (SI) ©*Sr*«tlcfflu^» 
£\ /Dy^^yv- (c) Sr*D-ld^$-tirSwt 
#&>-f Lt§^T*»t&v\, ^:t-si itHfSSttwiSs^ 

t^T'tS. S 2 t LT, 0iJ;Ui*/l'*>"flS*y 
uy- (if uy-ZDt'uy) hyyn 
- y ^3^y-7— -tojtfy 7f i/y^yitcy 
wyKlcMLTTHF, 1. PDi^v/j;^! 

So 

10 0 4 8] e<7)J:?{eLT, ££i^^>fc®t££^ 
•TIRas»blx5. *B*tffllfi6 
0%(^#!aMT'aiJSLT, 1 0-4-10-1 S/ cm 

[0 0 4 9] 50 
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[Utt&n mmmi 

/p^^3#!j-7-i:lT, tfy 

y-ynk'i/y) h y =27$ y -7 — 

T\ ^i/^oyi' (AO) t (xfuy-yotv 

» /d^ (B) ©ftSit#2 6/7 4(D<b<£> (C 

0) £JB^fc 0 ^d^^^-cii:^^ ffiffi] 

Wfuy^D 5/^<Dj^gli*lC^ 1 3 0T'foofc o 

*fcc l^SSJn-rsfc*. I^fi sco^y ^fi/y 

(AO* ) tffl^fc. t*Bf8l4. 9ml tM 
5. 6m 1 «:0 , CTR'&«#U 
fgffi (AS) S:f^«Lfc 0 

[0 0 5 0] hjJ/n^^p^ij-7-COl^lOgS: 
1, (DCE) lOOmlCg* 

U 5 0 , Cic:«»Lfc. rco^ffi (sco) ic, T^y-r 
ho^ujfcasi/i lefts J: 5(e, rniB^T±^^^y 

[0 0 5 1 ] f$SSC0C-f yyDtVU7/^-/H 0 
m 1 RjSSrf*JtS*fc 0 i£ffiSC0£5 0°C 

*!J-7-CS:#t 0 ^!)v-A0' (Olg^DCE 
3mll:**U 5 0 o C(e{£^L/i o eojgffc (SA 
0' ) |e#y^-A0' (^)7f L/ya-«y KKStLTT 
ir^/i^-y-yu^^- hto^e/ujt^ 1/1 lefts J: ?{e x Su 

0 o Cfc{£»Lfc££, 3l*na»*:tfofc 0 
[0 0 5 2] gffiSAO' y^n tVu7yU3— yW'S: 
SAU RJSSrf*±$-B:fc. SSSA0' &5 0°CT'^ 
xju*>ik#}) ^i/yA' Sr#fc 0 #y^- 
c 1 ^co#y ^fi/y^'o 3/ ^ a lW^^*!)^- 
A' (D^y^Wb^^^n hyNMRIITl^lf^C 
5, -ttb-pn^f ^V3.= s/ M£#LT2 8m o 1 %, 
5 5mo 1 %©^/U*>StS*SaiA$iXTV^5r 

/K y t — A 0 ' ^gl5t§K, *)V*v{t-Ju 

y ? =. # y tfcistt s Wfc# y 

o y^A(DS^aSrS^T^fti\ <o 

fi^S(4, A£Ol^g(Dl/2» (11) le&iMIifc 

[0 0 5 3] THF^ ^y-/uS:Mfl:Jt9/l irftS 

-C^^y•7-A , ^Dy^iAWy-7-A' ^ 
^y-e-*T^«)Sfr^3 0%i:ftS«t 9fC BtjIES 

[0 0 5 4] ±E^*«S:^5^5«±Jc:/<-=i-^- 
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/I'AOj^fftt 1 6 0 ju mT*foo/i 0 7>f ^AfDrtaSfilit 
^^AT'Mlfcf, B48M8HF-10 0FA 

aiiam?-BnKtt (httem) vmmLtz 0 

[0 0 5 5] TEM-Cli ^*ve*ttffl&**r£fcV* 

HA' 4*fe*4 K**v#5*n«$MB*:£i:-CV*S« 
*-j»**»£ftfc. B*>b*5 K*>f ^(4-^ h y 

-t^^-eAXiiA' K>>f 10 

-*#lciI*£U Bttjri^TaMILfc K^-Y^trJBjSKU 
T^Swi:a s tR*$ftfc. 

[0 0 5 6] Sic. h/u 

*r, ytf?&m®&ttmmmxm\siffimw:R i nt2 s 

f*3 1 nmT*fcofc 0 ISI^ry^H^W> 
ytt««T-IB**W* (K7AFM) THRftLfco AF 

fcofc 0 AFM^y^*:*S/RiE«-eJilliS-H:tt*SbMI 20 
<0*Bi:«tt£*5i:* XiRZ h o n g, Q. ; I n n 
is,D. ; Kj o 1 1 e r, K. ;E1 ings, 
V. B. ;Surf. Sci. Lett. 1993, 2 
90, L 6 8 8 X^MZtlX^ZXolC ^ffi##7 
*#a>=*A:Ra»fc J: o TSufSco^ y rfi»lcffitH<Bl"ft 
#£C4 0 ::<o{£tB<0l^fttcj:9, S»-e#7*:R!8»c 
*>5At=r^ttlBlc*)5B©, KSEtctJJtS^SrlB 

[0 0 5 7] ffi#|ftfci3V^Tffi«aS/h*^ril» (A) K 

;^Fl^tyGi|S?rfflMl4 0l 6 0%, 9 
0%W##lStiSL*:i:5, -WPft3. 5X1 
0" 4 S/cm, 3. 5X10~ 3 S/crru 3. IX 
1 0" 2 S/ c mTfoo/c 0 

[0 0 5 8] mifom 2 40 

Hffi^ji (0 7^/uaf i fag 8 or, ta»s 

S8 0%©#H*T"C2aWSR*B!a«:fi : o*: 0 C£>:7w 
/^^FA 1 ir-f £ 0 
[0 0 5 9] 7>{MFA lOftWfflSrSlS-rafc 2 6 

tJ^Tt, AXliA' i^ftiK^yiWyH?-? 50 
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#<a«ii£*t&LT^fc 0 7>f/U^FAlC0^7h>g^ 
g^Ig4 0%, 6 0%. 9 0%G>##H«"Cj||J6 
Lfct r 5, ^ft-£*ft4. 8X1 0" 4 S/cm, 3. 
9X10" 3 S/cm, 3. 1X10~ 2 S/cmt'fc 

£5E{OfI»£ftT^5 C <t #3** ft*:. 
[0 0 6 0] HJS0iJ 3 

IiJt9 0/10/0. 1 fcftfi «fc 9(£fi'&Lfcfc<0£ 

HftS^PS^^F 2£#fc Q ^^/Ui^F 2fl>BMtt 
160/i mtfcoto 

[0 0 6 1 ] d<7>7-f ^^<OrtSB«igSra«Lfci: C 
5. IHIfi2 5 nmflgT^tfcLfcAXteA' *^ft5 K 
*4 % sifi*y H7-^tt^*iftSrJBrtUTV^fc 0 AFM 
^M3tLfcw0)7-f^«>JaSftt**ffia*ttl. 7n 
mWE4:ftff4¥}|tt*SLfc. StAFMffiftftM 
^Ttttt*s/h*v^j«» (A) i:ioTiSftblxT^5B 
8Ki£*ffi8W>6 7%SKfc*U DMFSrJSW*^* 
(Hi£0ijl) KJfc^TfpJiLfco j/uj*<d<{* 
^e*££ffi*t»&4 0%, 6 0%, 9 0%O##ll^ 
X+mfcLtzk^b. *ft?ftl. 3X10" 3 S/c 
m, 7. 8X10" 3 S/cm, 7. 1X10 2 S/ 

yx^u^icajiW4»«C (dmf) fc«Bt5: fcfc: 

[0 0 6 2] 4 

U-V) :/n B<Dfcffi<Dlt&3 5/6 5(C&6ct ? 

a' taasnLfcct^ttiwwi tHwax, 
a«i-st, ^^-^e^ttasfi:s:**$^^B^?>^5^ 

gSftfco ::tAXttA' a»e>£5 K^-oa, *y 

#»fclWEO*y H7-^tt©*Jt©ft«lfflB:3 3 nm 
[0 0 6 3] Jt«W 1 

hy^o^^y^-cu^y^-A' fcssjDDM* 

>f ^>e«tt«fB{4S:^"$*^B^?>*5-7 h y y 
^^*T\ >f*>e»tt»ffi«:#i-5A^b45 

AFMfiffi^JCio^Tffiffi^/h^^^ (A) Ciot 
fift5>ht^5ffi«[liiSffi8^4 2%T-fc9, A' * 
W»Lfc»^ (ttMl) KJfc^TfiTLfco 7^yu^ 
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F4^^:/fiWg£*6*ffia4 0%, 6 0%, 9 0% 
<7>##ffl^T-fig5£Lfcir£ : 7xio 
" 5 S/cm, 2. 2X10" J S/cnu 2. 6X1 
0" 3 S/cmfM, HJSMl £tfc«LT¥L<«^ 

[0 0 6 4 ] tb«« 2 

fi/y (AT) Srfflv^W^lilllfi«i tP«lcLT 
a&mfilR^/^F 5S:Sfc. 7^MF 5<£>ftgfl£; 

tf})-?—X\ *=5-\s"s-?uyV (AO) <b 
/nt'l/y) ^d>^ (B) OfrfflJt^2 6/7 460t 
tD (CO) fc«V^fc£Jl^tt|M«l fcWMfcLT* 

A/fc^y h LT^fc. StAFMfiffi 

•Ci3V^TffiS*S/hSV^» (A) (aoTfi^^t 
^5ffiaiii*ffia©4 2%t'fcofc 0 7>(/UAF6l: 
StLTfigSO'C, ttS«*8 0%^#H*T?2aiW 
MaSrtTV^^/UAF A 6 Sr#fc„ :: C9 7 /UA^ft 

[0 0 6 5] 

* co >f * >e »tttE t mtm £te £ ft ± £ i*: 5 r i: ^ T* 



S12003-1421 25 
14 

[01] 1211 (i*^PJOHJfe0illO^^->g^KOTE 
Mlife (300nmX300nm) ^^*fo 4 

[02] HI 2 li*5SI8©Sll6ffll l ^>e*BSSB^ 
AFMliS (ffiti^x 2 0 0 0 nmX 2 0 0 0 nm) 

[0 3] H3Ht*»W©**«2«)-Y*>'eWBI©TE 
M^S& (300nmX300nm) Sr^f 0 

[0 4] H4J4*«W^>jllfe«3©>f*>'g#ttOTE 
Mftilfi (300nmX300nm) Sr^-fo 

[0 5] 0 5l4*B^coHifi^J3co^^->e^BI^ffi^ 
AFMliK 2 0 0 0 nmX 2 0 0 0 nm) 

[0 6] H6ttJt««2©>f*^e»li©TEM««flfc 
(l 500nmX1500nm) Sr^i" 0 A' 

[07] H7ttitii«3o!iSfflaittt*5*t5>f*^e» 

RWTEMlS* (3 0 0 nmX 3 0 0 nm) Sr^-fo 

[08] H8liJt««3 0»« i aft«w*5»t5^d->ei» 

R^TEMMKtt (300nmX 300nm) £r*1\ 
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